Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.062; wR factor = 0.191; data-to-parameter ratio = 15.0.
The asymmetric unit of the title compound, C 44 H 44 N 2 O 6 , contains two independent molecules with similar conformations. The dihydronaphthalene ring systems are approximately planar [maximum deviations = 0.036 (2), 0.128 (2), 0.0.24 (2) and 0.075 (2) Å ]. The dihedral angle between two dihydronaphthalene ring systems is 83.37 (4) in one molecule and 88.99 (4) in the other. The carbonyl O atom is linked with the adjacent hydroxy and imino groups via intramolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds. In the crystal, molecules are linked through O-HÁ Á ÁO hydrogen bonds into layers parallel to (001), and adjacent layers are further stacked byinteractions between dihydronaphthalene and phenyl rings into a three-dimensional supramolecular architecture. In the crystal, one of the isopropyl groups is disordered over two positions with an occupancy ratio of 0.684 (8):0.316 (8).
Related literature
For details of extraction and synthesis of gossypol and its derivatives, see: Kenar (2006) . For synthesis and biological activities, see: Polsky et al. (1989) ; Radloff et al. (1985) . For formation of crystalline forms of inclusion compounds, see: Ibragimov & Talipov (1999 , 2004 Refinement R[F 2 > 2(F 2 )] = 0.062 wR(F 2 ) = 0.191 S = 0.94 15043 reflections 1001 parameters 3 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.22 e Å À3 Á min = À0.26 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx À 1; y þ 1 2 ; Àz þ 1 2 ; (ii) Àx; y À 1 2 ; Àz þ 1 2 ; (iii) Àx; y þ 1 2 ; Àz þ 1 2 ; (iv) Àx À 1; y À 1 2 ; Àz þ 1 2 .
Figure 1
The molecular structure of title compound, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level.
Figure 2
A packing diagram for title compound. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.002 Δρ max = 0.22 e Å −3 Δρ min = −0.26 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 2008) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.00014 (3)
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) C6A-C5A-C23A 119.8 (2) C1B-C2B-C3B 119.0 (2) C10A-C5A-C23A 122.2 (2) C1B-C2B-C12B 117.9 (2) C5A-C6A-O4A 121.1 (3) C3B-C2B-C12B 122.9 (2) C5A-C6A-C7A 123.2 (2) C4B-C3B-C2B 118.6 (2) O4A-C6A-C7A 115.8 (2) C4B-C3B-C21B 121.4 (2) O3A-C7A-C8A 123.7 (2) C2B-C3B-C21B 120.0 (2) O3A-C7A-C6A 116.1 (2) C3B-C4B-C10B 123.7 (3) C8A-C7A-C6A 120.1 (2) C3B-C4B-H4B 118.1 C7A-C8A-C22A 116.7 (2) C10B-C4B-H4B 118.1 C7A-C8A-C9A 118.6 (2) C6B-C5B-C10B 118.1 (3) C22A-C8A-C9A 124.7 (2) C6B-C5B-C23B 120.8 (3) C10A-C9A-C1A 116.4 (2) C10B-C5B-C23B 121.0 (3) C10A-C9A-C8A 119.1 (2) C5B-C6B-O4B 122.3 (3) C1A-C9A-C8A 124.5 (2) C5B-C6B-C7B 123.9 (2) C4A-C10A-C9A 118.8 (2) O4B-C6B-C7B 113.8 (3) C4A-C10A-C5A 120.2 (2) O3B-C7B-C8B 124.3 (3) C9A-C10A-C5A 121.0 (2) O3B-C7B-C6B 116.6 (2) O5A-C11A-C12A 120.2 (2) C8B-C7B-C6B 119.1 (3) O5A-C11A-C19A 116.7 (2) C22B-C8B-C7B 117.1 (2) C12A-C11A-C19A 123.1 (2) C22B-C8B-C9B 123.9 (2) C11A-C12A-C13A 119.0 (2) C7B-C8B-C9B 119.0 (2) C11A-C12A-C2A 121.1 (2) C1B-C9B-C10B 116.5 (2) C13A-C12A-C2A 119.9 (2) C1B-C9B-C8B 124.1 (2) C14A-C13A-C12A 118.7 (2) C10B-C9B-C8B 119.4 (2) C14A-C13A-C26A 119.9 (2) C4B-C10B-C9B 118.5 (2) C12A-C13A-C26A 121.4 (2) C4B-C10B-C5B 121.0 (3) C13A-C14A-C20A 123.2 (2) C9B-C10B-C5B 120.5 (2) C13A-C14A-H14A 118.4 O5B-C11B-C12B 119.9 (2) C20A-C14A-H14A 118.4 O5B-C11B-C19B 117.0 (2) C16A-C15A-C20A 117.3 (2) C12B-C11B-C19B 123.1 (2) C16A-C15A-C28A 120.3 (2) C11B-C12B-C13B 119.3 (2) C20A-C15A-C28A 122.4 (2) C11B-C12B-C2B 120.8 (2) C15A-C16A-O8A 121.6 (3) C13B-C12B-C2B 119.9 (2) C15A-C16A-C17A 124.7 (2) C14B-C13B-C12B 118.3 (2) O8A-C16A-C17A 113.6 (2) C14B-C13B-C26B 121.0 (2) O7A-C17A-C18A 123.8 (2) C12B-C13B-C26B 120.7 (2) O7A-C17A-C16A 118.2 (2) C13B-C14B-C20B 123.5 (2) C18A-C17A-C16A 118.0 (2) C13B-C14B-H14B 118.2 C27A-C18A-C17A 117.4 (2) C20B-C14B-H14B 118.2 C27A-C18A-C19A 123.6 (2) C16B-C15B-C20B 118.3 (2) C17A-C18A-C19A 118.7 (2) C16B-C15B-C28B 122.9 (2) C11A-C19A-C20A 117.1 (2) C20B-C15B-C28B 118.8 (2) C11A-C19A-C18A 123.5 (2) C15B-C16B-O8B 122.9 (2) C20A-C19A-C18A 119.4 (2) C15B-C16B-C17B 123.8 (2) C14A-C20A-C19A 118.7 (2) O8B-C16B-C17B 113.3 (2) C14A-C20A-C15A 120.8 (2) O7B-C17B-C18B 123.5 (2) C19A-C20A-C15A 120.5 (2) O7B-C17B-C16B 117.2 (2) C3A-C21A-H21A 109.5 C18B-C17B-C16B 119.3 (2) C3A-C21A-H21B 109.5 C27B-C18B-C17B 117.5 (2) (4) 
